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ARCHIBALD LAKE FLOWERING RUSH
CHEMICAL TREATMENT ANALYSIS
Steve & Karen Fleming

The following is a summary report of the Archibald Lakeniéring rush research and
chemical treatment between July 2011 to October 2015.

Background

Archibald Lake is a 430 acre mesotropic seepage lake in Msttidésconsin. The
Maximum depth is 50 feet and the average depth is 19 feleas 1.5 miles of shoreline.
There are two distinct lobes; the west lobe is higlelyedbped, the east lobe has over
50% undeveloped shoreline. A large portion of the eastdbbeeline is national forest.
The Archibald Lake Association is a volunteer orgaferaand has 150 members out of
a possible 160 lake properties. Figure 1 shows a map of the lak

Archibald Lake is one of a number of lakes in Wisconsihave flowering rush. Best
estimates indicate that flowering rush has beendrake since the early 1980's.
Starting in 2008 the Archibald Lake Association has beerareking different methods
of trying to control this invasive plant. Figure 1 is goro&the flowering rush in
Archibald Lake as of 2009.

Archibald Lake — 2009 Flowering Rush Densities
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Figure 1

A number of methods have been tried with limited succ&s®e methods tried have been
hand digging, repeated cutting, and cutting flowering budséd¢fiey release their seeds.
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In 2011, the Lake Association received a Research and CGmnaot from the Wisconsin
DNR. The grant was written in such a way that theo&gtion could try different
chemical treatment approaches until one was found thikted and then implement that
method for control.

Chronology of Events

2010 — Received WDNR Grant for Research and Control

2011 — Two trial areas / two chemicals — Aquathol Super K (Eatp#nd Renovate
Max G (Triclopyr / 2,4D)

2012 — No treatment due to timing to collect 2011 regrowth data

2013 — Two trial areas / two chemicals - Renovate Maxr@&lopyr / 2,4D) and two
applications of Tribune (Diquat)

2014 —Continued trials using two applications of Tribune (Diqulargér application
areas

2015 — Re-treated the same areas as 2014 using one Tribune Y Bpligation

Guidance and Support

Initial guidance regarding chemical application and measemewas provided by Peter
Rice, University of Montana and Greg Sevener, WiscoD$IR. After the first year we
received excellent advice and guidance from Brenda Nordirgdofssn DNR, Peter
Rice, Dr. John Madsen, through his research in Ddtakies and Patrick Selter, PLM.

Executive Summary
Overall, our data indicates that the treated areflswéring rush in Archibald Lake have
been significantly reduced as a result of the chertrieatments. Specifically:

- Renovate Max G (Triclopyr / 2,4D) showed a 59% reductiooverall plant
densities. However, it showed a 71% reduction in submeirgetl gensities.
Tribune (Diquat) showed a complete elimination of @antthe first year. One
year regrowth showed a leaf reduction in excess of 5186 tafo application
during a given year. Research by Dr. John Madsenatetichat complete plant
elimination with Tribune (Diquat) could be attained bydaling a twice per year
regimen of Tribune (Diquat) treatments for 3-5 years.

Aquathol Super K (Endothall) had no impact measurable impaptamt
densities.

Figure 2 below shows an interval plot of 2011 plant densiiy da compared to
early summer 2015 and late fall 2015 (The late fall datecan was done after
the final 2015 Tribune (Diquat) treatment).
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Pre Treatment 2011 to Pre Treatment 2015 and Post Treatment 2015
95% (I for the Mean
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Figure 2

Note: Figure 2 is an interval plot. The center dot in each verticalis the
average leaf counts for at least thirty different locations withirheszatment
area. The vertical lines show the 95% confidence interval around dragev/for
each location. All future data analysis in this report will be dispthysing
interval plots.

The data shows an 86% reduction in overall plant den$ites2011 to the
spring of 2015 and a 98% reduction in overall plant densities #011 to the fall
of 2015. The reason we are presenting both numberd iwéhdo expect some
regrowth by early summer 2016. We expect that the ovexdiction will be
somewhere between 86% and 98%,

As with all analysis, it is important to determine wiestour data matches our
observations. Figure 3 and Figure 4 below are two typiatdmsurface pictures
showing before and after treatment. We have motergis of other locations if
anyone is interested.
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Figure 3

Archibald Lake — 2014 After _. Treatments

Figure 4

One concern, as a Lake Association, has alwaysthedampact that these
chemical treatments might have on native plantsr g@st treatment plant survey
done after the 2015 treatment showed that the treatesl lzaea been mostly
filled in by chara, water celery, water shield, wailexd, and bull rush. A
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Wisconsin DNR Point Intercept Survey was also dor20il3 and showed little
or no impact to the native plants in the surroundireas.

Detailed Treatment and Analysis

2011 Chemical Treatment

After final discussions with Peter Rice and the WisaoB¥NR, it was decided to do two
trial chemical applications; one of Renovate MaxXT@/¢lopyr / 2,4D) and one of
Aquathol Super K (Endothall). The two locations wereseim such that they were over
1,000 feet apart. A third location was chosen as a “Cbatea.”

Note: It is important to note that the littoral zone in Archibald Leskeslatively narrow
due to the lakes depth. As a result, the flowering rush treatmesis were relatively
narrow. In all cases the plants were growing within 100 feet ofltbes and in water
depths ranging from zero to eight feet.

Plant densities were measured in all three areasebafat after treatment. Figure 5
shows the 2011 treatment and control areas.

Archibald Lake — 2011 Flowering Rush Treatment / Control Areas
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Aquathol Super K (Endothall) Control Renovate Max G (Triclopyr/2,4D)

Figure 5
The “Before Treatment” plant density data was taiker7/3/11 and the chemical

application was completed 7/11/11. Water samples werergatimmediately following
the treatment per the instructions provided by Jon SkogeAno® Corps of Engineers,
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and John Heilman, Seapro. The chemical concentratianwdet analyzed and can be
found in the appendix of this document as can the apiplicedtes for the two chemicals.
The “After Treatment” plant density data was taken @i12.

Plant densities for all measurements was done by droppamg foot square PVC pipe
into the water and counting the number of leaves praés&de the square.

The “before” and “after” plant density data for allebrlocations is shown in Figure 6.

ARCHIBALD-FLOWERING RUSH PLANT PRE/POST TREATMENT ANALYSIS
95% (I for the Mean

L

Control Area Renovate Max G Aguathol
(Triclopyr/2,4D) (Endothall)
Figure 6

The “Control” area showed no significant density clehgtween the pre-treatment and
post-treatment data. Renovate Max G (Triclopyr / 2,d3n application rate of
3.01ppm showed a statistically significant 59% reduction badguathol Super K
(Endothall) at an application rate of 2.19ppm showed atsleguction but it was not
statistically significant.

After looking at the data more completely we found thatRenovate Max G (Triclopyr /

2,4D) had a different impact depending on whether the plas submerged or partially
emerged. Figure 7 shows the results of this analysis.
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Archibald Lake - Flowering Rush - Max G - Emergent/Submergent
95% CI for the Mean

Individual standord deviatigns were used to calculate the intervols.

No Difference in Emergent 71% Reduction in Submergent

Figure 7

The before data was again taken in July, 2011 and thedatiin September 2012.
There was no difference in emergent leaf densitiesweder, the submergent leaf
densities showed a 71% reduction in leaves per square foot.

Chemical application rates along with residual analydi®re it was done, for each
year’s application can be found in the appendix

2013 Chemical Treatment

Based on research from Detroit Lakes in Minnesota andwnrexperience it was
decided to do two trials, one using Renovate Max G (Tpield 2,4D) and one using
Tribune (Diquat). The treatment areas are belokignre 8.
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Figure 8

The Renovate Max G (Triclopyr / 2,4D) total area insezhin size from 1 acre in 2011
to 2.5 acres in 2013 and the Tribune (Diquat) area was 8 tteé The Renovate Max
G (Triclopyr / 2,4D) area at an application rate oppra saw a 62% leaf reduction and
the Tribune (Diquat) at an application rate of 0.301ppmaa®&6% reduction. The
Renovate Max G (Triclopyr / 2,4D) trials again had digant impact in submergent
plants and little or no impact on emergent plantsbulme (Diquat) had a significant
impact on both emergent and submergent plants. Theauklisis results are shown in
Figure 9. The “pre” data on Figure 9 was taken in June 2013 ariddst” data was
taken in July 2014
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Figure 9

2014 Chemical Treatment

For 2014 we decided to treat larger areas using only Trifidigeat). The reason for this
decision is that Tribune (Diquat) impacts both emergedtsabmergent and Tribune
(Diquat) is cheaper to apply. However, Tribune (DiquaBds two applications per year
to be effective and from Dr. Madsen'’s research in detrakes, he believes it will take
3-5 years of repeat Tribune (Diquat) treatment to coralylddll the flowering rush
rhizomes. Figure 10 shows the 2014 treatment areas.
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Figure 10

Overall leaf reduction as a result of the 2014 chemieatinent with Tribune (Diquat) at
an application rate of 0.553ppm was 51%. The leaf countwdet@ollected before
treatment in 2014 and after plant growth began in 2015. Fidupeovides a graphical
look at the data.

"#E % &

Figure 11
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2015 Chemical Treatment
The 2015 chemical treatment was a repeat of the 2014 treatmierthevit
exception that no treatment was done in areas that showed no flovusting the

pre-treatment survey. The map of the 2015 treatment area is ghérguie 12.

Figure 12

In 2015 overall leaf count showed a significant drop of 88%wever, it must be
considered that Tribune (Diquat) is a contact herbicntkthe post treatment data was
taken in the same year as the treatment. Both teghtamd final data collection were
completed in 2015. To more accurately show the impattiofreatment we will need to
collect data in early summer 2016. The leaf count datlhawn in Figure 13.
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Figure 13

2011 to 2014/2015 Results

As was stated and has been shown in the “Executinerfamy” (Figure 2 above), the
data shows an 86% reduction in overall plant densittes #011 to the spring of 2015
and a 98% reduction in overall plant densities from 2011 téathef 2015. The reason
we are presenting both numbers is that we do expawt segrowth by early summer
2016. We expect that the overall reduction will be sonezerbetween 86% and 98%.
Visually (Figure 3 and Figure 4) it is obvious that floweningh growth has been
significantly reduced in Archibald Lake.

Final Thoughts and Considerations

We realize that this was a non-replicated trial pentxt over several years in one lake.
In many cases, water sample data was not collectide imterest of time and cost. The
purpose of this work was to provide as much scientific médion as possible while
solving an invasive plant problem in Archibald Lake. We diddruse as much rigor as
possible in the data collection and analysis of thetplansities. Therefore, from a
statistical and observation standpoint we are confidentRenovate Max G (Triclopyr /
2,4D) has the potential for long term control of submetrd@ewering rush. We are also
confident that Tribune (Diquat) has the potential fogléerm control of both
submergent and emergent flowering rush. There is no guek#bstatistically and
visually these chemical treatments have significamtiuced flowering rush in the areas
that were treated in Archibald Lake.
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Next Steps

Our original plan was to end this work and analysis with teport. After putting
together the data and doing the analysis we realizedatifiatlize this work we really
needed to collect one more set of data during the sumin2€x16 to get the one year
regrowth after the 2015 Tribune (Diquat) treatment. Wkg&nerate one final report
after the 2016 data has been collected.
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Appendix

2011 Chemical Concentration data

The following is the chemical analysis and provided by John Skgerboe
Archibald Lake Residual Data Analysis, 2011

Water Samples were collected from 2 sites in Archibalkiel- 11-14 July 2011, by lake
resident volunteers. Samples were fixed with 3 dropsufatic acid and stored in a
refrigerator until they were shipped to the ERCL labosatdithe Center for Aquatic and
Invasive Plants, Gainesville, FL.

Data showed rapid dissipation (Figure 1). The mean fdr &ae interval and the
standard error were calculated (Figure 2). Concentrdatewere log transformed and a
linear regression was conducted to determine the méaan& half life (Figure

Figure 1

Archibald Lake Endothall Dissipation, 2011
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Endothall Concentration, ug/L ae
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Archibald Lake Mean Endothall Dissipation, 2011

Hours After Treatment
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Archibald Lake Endothall Dissipation, 2011
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Renovate Max G (Triclopyr / 2,4D) Residual Analysis
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2013 Chemical Application Information
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2014 Chemical Application Information

2 identical treatments as listed below.
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2015 Chemical Application Information
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